Adenosine 3', 5'-cyclic phosphate (cyclic AMP) is an important factor for intracellular regulation. In higher animals, it plays a role in the activation of certain enzymes, such as protein kinases, and mediates a variety of hormonal effects (3) . In bacteria, cyclic AMP has been known to be an essential component for initiation of transcription of several inducible enzymes (1, 2, 6) .
Yokota and Gots (12) reported the successful isolation and characterization of adenyl cyclase mutants of Escherichia coli and Salmonella typhimurium. They found that cyclic AMP is required not only for the utilization of many carbohydrates which involve inducible enzymes but also for the formation of flagella and for the biosynthesis of certain somatic antigens.
This paper deals with the requirement of cyclic AMP for formation of the phage lambda receptor.
The stock lysate of phage lambda was prepared by ultraviolet irradiation of E. coli K-12 (A+). Ten milliliters of culture incubated overnight at 37 C in Penassay broth (Difco) was centrifuged at 2,000 x g for 15 min, and the cells were washed with and suspended in 5 ml of sterile saline. The cell suspension was poured into a petri dish and irradiated with a 30-w ultraviolet lamp (Tokyo Shibaura Electric Co. Ltd., Kawasaki) at 30 cm for 15 sec. Subsequently, the cells were transferred to a test tube, 5 Preparation procedures of the late logarithmic cultures of E. coli strains GP1 (cya, ilv, metE, thi, A-, Hfr: 12) and CA7902 (cya, thi, X-: 11), and their cya+ revertants were as follows: single colonies of the strains grown on MacConkey agar plates (Eiken, Tokyo) and confirmed to be pure clones were transferred into 5 ml of L broth (5) with or without 1 mm cyclic AMP (Sigma Chemical Co.) and incubated at 37 C for 6 hr with shaking. Though both adenyl cyclase-less strains are point mutants and produce cya+ revertants at a frequency of about 10-8/cell, this culture method was found to be most adequate to limit the number of the revertants.
Am amount of the phage lambda suspension was inoculated into the cultures described above to yield an inoculum size of 2.0 x 103 PFU/ml. The cultures were incubated at 37 C with shaking in the presence or absence of 1 mm cyclic AMP. Samples were removed after 0, 30, 60, and 120 min of incubation, and the titers of free phages in the samples were determined, after centrifugation at 2,000 x g for 15 min, by the soft agar double-layer method with L agar (5) with strain W3110 (gal, X-) as the indicator. As shown in Fig. 1 mined by the double-layer method with strain W3110 as the indicator. Table 1 indicates the results. In the absence of cyclic AMP, adsorption rates of phage lambda were 0.8 and 27% by strains GP1 and CA7902, respectively, although they increased to 75% and nearly to 100%, respectively, in the presence of cyclic AMP. The adsorption rates by the cya+ revertants, even when grown without cyclic AMP, were found to be normal (60 to 100%). These results indicate that an adenyl cyclase mutant of strain K-12 is a poor host for phage lambda because cyclic AMP is necessary for the formation of its receptor. Furthermore, as shown in Table 2 , cyclic AMP has no influence on the replication of lysogenic phage lambda in E. coli CA7902 induced by ultraviolet irradiation.
Schwartz (9, 10) reported that a K-12 strain defective in its malB gene (maltose permease) cannot adsorb phage lambda; hence it is resistance to phage lambda. Ronen and RaananAshkenazi (8) found that naturally maltosenegative and lambda-resistant E. coli B is able to utilize maltose and to adsorb phage lambda at low temperatures upon aquiring the malB+ region from E. coli K-12, and that the pleiotropic thermosensitivity may depend upon its own matT character. On the other hand, Perlman and Pastan (7) and Yokota and Gots (12) described the pleioptropic phenotypes of the adenyl cyclase mutants of E. coli and S. typhimurium, indicating that maltose utilization of these strains requires exogenous cyclic AMP. Since the maltose-utilizing system of E. coli is a positively controlled one (9, 10), exactly how cyclic AMP functions in the formation of the phage lambda receptor remains obscure. Its known role in the negatively controlled inducible systems would suggest that it is probably involved in the transcription of the malB gene directly or through the activity of the malT gene. Hong et al. (4) reported recently that cyclic AMP is required for lysogenization of phage P22 in S. typhimurium LT2 together with cyclic AMP receptor protein (crp or cap) and normal ribonucleic acid polymerase activity of the host bacteria. Yokota also confirmed this phenomenon and found that cyclic AMP is not necessary for formation of the phage P22 receptor nor for phenotypic expression of lysogenic conversion by phage P22 from 0 antigen factors 4, 5, 12 to 1, 4, 5, 12 (unpublished data).
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